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 Pertaining to Field Objective Number One

“To work with the elements of research and development
in order to gain an understanding of how they function
+ in industry to produce goods and services."
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. . BEST COPY AVAILABLE
RATIONALE: < | | |

| Nhat?_‘One\hrea of industry deals with finding new answers that meet -

\
\

-+ the needs of man. \This-area of industry is called fesearch ahd deyelop-
' ment, Why? Industry affects everybody onearth in some way o other. o B
Itihgs,-and continues to-change'the‘way'we live. Even peaple in remate |
v “ areas of the world are not fre; from atmospheric changes. Research’and
oy - deve1op6ent, concerned with.finding new answers to-heet_the needs of mau, -
. A is an important element of industry. without products or services tb-se1i,
.(’\\ man wou]d not have 1noustry .Research and deve]opméht in industry basic;ilx
N con51stl gf using know]edge to deve]op prodgcts or serv1ces that canvbe
‘ so]d. Man, through many centuries, has developed a ‘best' system of study~
ing prob]ems This system is cailed ‘the sc1ent1f1c method'. The scientific
A- _ t method sets up rules on __ﬂ_to study any prob]em. The séientific me thod
= 157 the best way man has right now to find new answers. If We can under-
stand how to use the ru]es of the scientific method we can apply them to - j '.\‘
anvth1ng we do in our ]1ves which involves prob]em so]v1ng Why study
research -and 'development in 1ndustry7 1he knowledge and understand1nq . °-

‘~-*'ga1ned“shou]d‘1ead to a more product1ve and happ1er 11fe for you

Where are we? The study of research and development 1n industry is. :

divided into five objectives. Theése should be studied starting with numbrr
'. one and wdeinq through number five for the best results. Thxs u”tiaﬂﬂ

deals with objective number one.
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LR OBJECTIVES:

Term1na1 Objective:

Work with the elements of research and deve]opment to g
understanding of how they function in industry to produce g
services. _

‘¢

Fnabiing,Obiectives: )
| In Writing and without assistance:
v 1. Define research andidévélopment

’ 2. L1st the five steps 1n the sc1entif1c method of research and
+ “development.

3. List six traits of a creative thinker.

4. Briefly describe the ro]e of research and deve]opment in

industry. K
. . , R
= ) Options: - Read the self-test on the following pages .and ther: check the
e : following selections that apply to you.

___?If'you feel you can meet the above ohjectives:
S ‘ ; A. See the instructor for a teacher evaluation.

B. Take the self-test as a self evaluating device, then see
your instructor.

If you feel vzu cannot meet the above objectives:

M. Take the self-test to see what objectives your studyine
should be hased upon, then turn to the media sectisn ¢

paae 4,

B. Skip the self-test and turn to the media section on pafje
4 to help ycu achieve the objectives.
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Self-Test - - S |

1. Define research and development: . =~ , o

¢ 3 < *

. ‘2. What are five steps for guiding research and development? , ]
a R .y
o ‘,' s 5
3. What are six traits.of.a creative: thinker? : -

¢ R ‘ g ‘

o N q: . &
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- . . | ’ v : .
4. What-does research and development do in industry? _ o
’ ' o » . _ . , . -1
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MEDIA _SECTIbN e C .

Objective Numbef 1: Define research and-deyelopment.

0pt1ona1 Medla

I D1ct1onary
0' ‘ L2, Page 5 of this package.

Aetivityi- Research and Deve]qpment ~ I-1 - X

t,. lﬁ

t !

. Objective Number 2: L1st the 5- step plan for sc1ent1f1f research and
: development. ,

L

‘Optional Media

1. Reorae Rarr, Research Ideas for Young scientists, New
- . York; McGraw-Hi11 Book tompany, 1958 s

2 Lewis F L]oyd Techniques for Efficient Research New
York; Chem1ca1 Pub11sh1ng Company, 1966 e

w.'

_;__ . Read pageS'S thru 8 of this package.
i

Activity: Research and Development-1-2 . . _: , | ..,k

N/

R 3

“Objective Number 3;; List-six traits of a creative”;hinkern' . /('

Optional Med1a

3

B ___1: Lewis E. Lloyd, Techniques for. Eff1c1ent Research, New
York; Chemical Pub11sh1ng Company, 1966

G
4

____ 2. Read pages 8 thru ]0 of this package.

L iaaeee e T

Activity: Research and Development~I-3' ' R -

v ‘-fnbiective Number 4: Write what reSearch and. development does in industry.

MEdi a : . ‘... _ . P o «

1. Pead pace 1" of this‘packaqe.

Activity: Research and ﬂeve1poment - 1-4,

D I
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..INFORMATioN‘SECTION

Define Research and Deve]opmenf i .

Ry def1n1t10n, research 1is a systemat1c 1nvest1qation to discover
new facts that solve a problem. ' A def1n1t1on of deve1opment 1s, 'con-
.verting information or a product into a more ‘useable form . Putt1ng the

two words together gives them both a s]1ght1y different meaning - they

now refer to a 6rocesslof_prob1em solving. A good defi- -

nition for research and gevelopment is,<"investigation

" ~nd experimentation conducted for the purpose of arriving

-

at a so]ut1on to an jdentifiable need o

We spend our entire ]1ves so]v1ng prob]ems whether
it's-learning to feedcourselves or deve]oplnq a 1unar -
:module S1nce we have to be solving’ prob]ems in onder
to. stay a11ve, we m1qht ask nurselves,'"ls there a best way of solving |
‘prgblems?" The answer is "yes!" The.'best way' used to-solve a prob]em:is
~called 'the scientific'method'. The scientific method is a systematic -
nay to solve a problem - any problem. Thishhas baen perfected over the.

- . J ~

last few centur1es -In the d1stant past, trob]em solving was dcne by

"\ accident or by tr1a1 and error. If someth1nq worked out .

they used 1t, if not, they tried c')methmg else:
Gradual]y man deve]oped the system used’ Lcdav calte
the sc1ent1f1c method of research and devlorment.

We w111 ta]k about. this method and 1ts five parts ne e

Five-Step P]an for Guiding Research and‘Develqpment.

1. State the need

.

The purpose for stwt1nq the need is to pin down exactly what you

i -

L]
[




2. Assemble the facts.

to find the solution. Most answers will be merely reorganizing what

. you shou]d assemble all the facts about bookshelves. You will pnpbabiy
- \

\ I'd
\:

. ‘.' . o u',.,' l"p".‘q T BESTCOPY[WMMBLE
;ﬂare trying to -do. Th1s W1]1 save t1me and aim you Jn the r1ght d1-_u/
rection. - fg . | o . ' . ;,’
. . . ¢ . /
Examples:’ 7o bu11d a dev1ce that ho]ds books. s

Ré

To write a 1earn1ng package on research and deve|0pment° :
/

TQ fasten two p1eces “of meta1 togethen

The obJect is to determ|ne what the need 1s and actuaily

\

-~ wr1te.down what you ‘are try1ng'tq accompJ1sh. o /

L3}

— o

Find out-eyerything you can’ that wiTi'1ead to a solution. . Check -
qith other people; 1ook in schooil text bookss search in the library.

‘v

Exam1ne a]] ava11ab1e 1nf0rmat1oﬁlcarefu11y There have been mjl.- '
11ons of peOple th1nk1nq for a long t1me, maybe they have - inved “.. - 2’ ,;A
your prob]em and-wr1tten about it. , You want to 1earn as much about-‘ |
your subJect as poss1b1e before going to the" next step‘i A great . ; e
thinker of this century, Albert E1nste1n c1a1med to have )
said he had.only two original thoughts-in “his life - the

rest of the time he was learning the information that

was available. What you want to do is bring yourself
up-to-date on what has been done. To do this, you should ana]yze or .

investigate all of the data you can find that is concerned with'the _

q

problem. : _ | | : ' ou

~

3. Find a solution.

‘This is what yo: are trying to do. Step one and two prepare you

has already been done, into a form that will solve your problem. For

example, if your research problem is "to build a device to houd bbogs,““ ‘




/l’/

h combine the features of several,into one that you like. How Shodld

- you go abOut dec1d1nq7 “One way is to Took 0ver the in- '
formation you have assembled and make your decision.
A second way, one that many intelligent people use,

is to 'sleep on it." This process actually works' What you
~do is review the information you have ggs__before going to N
sleep.at.night..'Then go- to steep and let.you;:" L
mind onganize the answer to,Y9ur problem for you,;?
Itjsounds'silly, but ‘this is a good method. o

¢ A third methoa of ‘1nd1ng a solut1on to a

problem that 1ndustry is now using is called

‘bra1nstorm1no This is 2 processtwhere feveral people get to-

" aether and for a short period of t1me say whatever- comes to P

4 -

the1r mind about the problem nne person Writes on a chalk board

* , L]

what is be1ng said. No cr1t1c1sm is allowed Now matter'how wild
-.the idea_is,.lt is written down. One 1dea may lead to other ideas.
 The brainstorming session should last for only a short period'of,tlme - .

say ten minutes to two hours - to be most éffective.. A session could IQJ»

R

- be heid the next day (after "sleeping on the 1nformat\bn and_could

be used to select the .best solution to_the'problem; These are three

-

processes that can be‘usedifof finding solutions to problems. ' -

S 1. Select the best solut1on by looking 'at the facts you have
' assembled

<

2s Sleep on the factsland choose the answer ‘in the morano

3. Bralnstorm as a qroup and select the answer the next -
day. o , C _ -

The whoie process of select1nq a solut1nn can be called

'creative thinking'. o g . —

A4 .

-~
~J
-
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4. Test the so]ut1on . _ . e;f+f

o

.~ You have _picked what you feel is the best solution.  Are you
sire it is the best so]ution to'your needs Test it out. Find out
if 1t meets the heed yougstated in step-one If not, go back to step

three and f1nd another solut1on I1 the so]ut1on you have chosen

“a .

Lo does sat1sfy your need as stated ‘in step one, you are ready for the
last step -in so]v1nq your prob]em . R T
i, X i .

5. T_ake xtion.
The ‘first four steps'showbyou how to solve your.

probiem, now you are ready to actually do it. I

a]] the. peoé]e 1n,the wor1d before us had on]y .

v

gone throuqh the f1rst four steps, no prob]ems
wou]dlhave been‘so]ved “The wor1d would have been fu]] of péop]e g 7‘
CoL who know how to so]ve their prob]ems, but they wou]d sc111 be. s1tt1ng

there W1th the1r prob]em §o you have' to take act1on on What you have -

.
4

dec1ded or.alj your research is. wasted That 1s, you have to 'develop

.
. .

your ‘'research'. o

Remember -1 “State the need <

5 » ', T _ * - 5 -

- . 2. Assemble the fact5+ A T e
o ‘. ~-" s v

3. F1nd a so]ut1on ' ’

. - 4, Test the:so]ut1on.
L . 4 . ,
5. Take action. S S | -
S1x thaits of a freative Thinker e T S | e «

1t1ous = A creator is not afraid to try something ‘that seems . ‘
- hard. hen he feels the need to do somethirg, e tr1es - RER
+ to doit. . iy




o~

2."Perseverance - He keeps q01ng even when resu]ts don't come r1qh+ ?i—
N - away :

. 3. Enthus1asm - He really believes 1n what’ he is doing and 1s-happy
o : about it. This tra1t seems - to help new ideas to
~appear.

Enerqy - He has eneray to keep on workino without becom1nq t1red
R T:]s requires good ‘physical health. _
— .
now]edge - He seeks to f1nd out what others ‘have.
' done He works%on his own to learn more.

_m.d01ng it.

b

‘ These are 'six tra1ts-that many good prob]em so]vers
| “have. You might ask yourself.lf,you have-thesextra1ts.; If you don' ;,.and',

wan* to develop them, here are somé ways..
D R | i
~ ' 1.7 Try to understand yoorselfa-uf e

)
4

-2, Carry a notebook and use it. °

_’°¥;f 3. Develop skills in areas that interest you.
4;’ Read. . .' o |
5. Think free - don't restrict yourself. ]
6. Re happy. e | c
o;’. ) 7h Daydreamx.' 3
8. Quesx1qn ‘and pred1ot things.. -,"}f;;%i;

SV Another wayitov heck youtrsel® to see 1f you are rgsearch or1enteu i

L ‘n. ~ v

the -jD test This is aQtest somet1mns used in 1ndustry when se1ecf1nq L
"emDXOyeesA “S” s for s1m11ar and ”D“ is for different.- Tho 5 Lype
person, when he 1ooks at a s1fuat1on, sees the’ sﬁmz]ar1t1es f1rst Tho ‘
D~type person sees the d1fferences f1rst. For examp]e, if both tynes
) of peop]e were 1ook1nq at several b1rds in a tree, the S typn wou1d say
cfih\' they all have feathers, beaks and two feet. The D-type persnn

&

X)),
Nﬁa s) (Lﬁ\ wou1d say they are‘d1fferent s1zes, colors and shapes What

M\" ! _ . Y
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does this mean? The S-type has an 1nner urge "to orqan1ze th1ngs ‘Re-

-~

. searoh people are usually of this type.. |
The ND-type is more:of a businessman persona]ity.
This test is simple and sfouid notepe'takehftOO_
seriously;'although'it does shom you a trait about your-

. !
_se]f.-' o L
& p

PRK S,

- - '-Pesearch anu.Develogment in Industrx___e“,_mt,_

We shou]d be concerned w1th the" ‘rele ofresearch and deve]opment in

3

industry MWe won t be students all our 11ves, but we will have to f1nd

i . a job of some k]nd ihe role of research and_devel opment in )ndustry is

to f1nd a solut1on te a human need that can be so]d at a prof1t —JThe

7 =

— 7¢f« ‘size of the research and deve]opment department - of ‘@ com-
. 4 y’ -' //
/”‘g' <%, pany’ depends upon the size of the ‘company. It can safely

be sa1d that alle compan1es must come up with new: so]utlons
Pf .or risk qo1ng out of business. The research and develop- -
: ' . ment department of -a company uses }me same sc1ent1f1c method
we havesbeenzta1k1no about. By us1ng the five Step~approach to probLem “
so1v1nq you “can uncrease your affect1veness and so]ve your problems right
” . " now. If you want to become a more creat1ve th1nker you can woxk on that” |
o too. If y0u become good at researeh and deve]opment of your own problei: ;
»maybe someday you w111 want to work with it in 1ndustry Hopefu]]y the
five step method will be a tool you can use to become a happ1er person

“] o
i e e,




More Information Sources for Research and Deve]opment

____Norman Campbell, What is Science?; New York Dover Pub]icat1ons
- Corp » 1953,

B E. Noltingk, The Art of Research New York, Elsevier Pub11sh1na
T Co., 1965. .

George Barr, Research Ideas for Young Sc1ent1sts, New York McGraw-

"7 Hi11 Book Co., 1958,

Lewis E. Lloyd, Techniques for Efficient Research; New York

- rhenucal _Publishing Company,Inc., 1966.

Garvin‘Mcfain & Erwin M. Segal, The Game of Sc1ence Be1mont,
Fa11forn1a, Brooks/Cole Pub]ishing Co. 1969

Ph1111p Go]dste1n How 0 do an Exper1ment, New . York Harcoust
and Brucey 1957. . -

Car]o L. Lastrucc1, The Scientific_Approach; Cambr1dge, Mass, _-
" Schenkruen ‘Publishing Company, -Inc., 1967

___ David A111son editor, The Research and Deve]opment Game; -
Cambr1dge Mass , The M. I T. Press, 153977

v
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Activity: Research qnd Development - I-1  Name

Period
"‘?." : - . . )
Defi..e Research and ﬂeyeJopment
Ojrection5°
.  : ; S“'1. Using the dﬁct1onary, look up, both "research" and "deve1opment"'
» .~ andwrite the definitions of each,

e

}

. 2. .Combine the two def|n1t1ons 1nto one def1n1t1on of 'research and'-

-deve]opment together.

- 3.. Try using research and development ‘as you understand it-to-
: f1gure out how to fasten two small” boards together.m_'”

-}
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Activity: Research and Dev:lopment - 1-2 ~ Name

Period

Learn 'the Five Step Approach to Research!and Development

1. Mrite down the'five-step approach to research and deVe1opment.

I 2. VUYse the f1ve -step approach to research and deve1opment tQ_SQly
o | ~ the prob]em of fasten1ng two small boards together.

-3¢LJF1nd a way to hold two boards tc.ether~temporar11y.

. 4. .Look at a vise and try to f1gure out how it works
- 5..,Th1nk backwards trying to. go thhough the steps‘the*1nVentor of _ . .
. - the vise went through when developing the vise. Fill-in the in- T
. o fformat1on 1n wr1t1ng for each of the f1ve steps of prob]em so1V1ng




ActiQity: Researcn and Development - I-3 Name 0

" . Period

Know six traits of a creative thinker.
‘Directions:

-

1. Mrite-down six traits of a creative person.

2. Read about famous - peop1e you know and 1ook'¢or traits in them that
helped make them creative. _

3. .Look at yourse]f and see how you could become more creat1ve
Try do1ng some of these th1ngs you hqve “found.

\_(
—
!
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Activity: Research and DeveTopmeht - 1-4 . Name | .' ." 3

-y "u ’

R - o S e _ " Period ' .
— Know the Role'of Reéeqrch and DeQe]ppment.in'IndUstry
. . Directions: | | |
1. Look around to find a product you could make and se11 Go \g

. through the 5-steps of research and deve1opment and see if you _ .\\ o '
™7 can improve the product. : - : = -\\\\ |

2. Try to find the percent of monéy that was spent by 1ndustry on . .
~research and dévelopment within the last five years. , L

. 3. Pretend you-are an emp]oyee and your boss gave you al prob]em of e
S building a device to hang up clothes. Could you develop a c]othes_--.

= ~--—-* hanger? Go_through'the#g‘isep plan and see what kind of device
. © you.would come up witn our boss. ,

Y




.Final Evaluation -'Research and Development Name - 7 f'f!
) | Period
Tor F 1. ‘Research and development is investigation and experimeh-
: tation for the purpose of arriving at a solutiion to an
. identifiable need. : ’ S .
A .
L : : : b
R L2 Ljst the 5-steps to scientific research and development in order..
.o _a. Assemble the facts
» ) ) - .
: 2. : S b. Find-a solution .
S 3 - T c. State the need
| a4 ' d. Take action
5. S . e."Test the solution T "
. AN . ' e e : . ¥
S _ | P | R '
' 3. Pick 6 traits of a creative thinker. . -~ = . R
S R ' ' @.'ambition' _ o o
2. - . b. sleepy
3. e, afraid
a L, ' ' - d. perseverante*“‘~»>\:“-
5. | _ o e. know]edbé - ‘,-' . T — _‘
6. | , f. enthusiasm - -
e L | _ | o ~a. starved B o \
' ' . RN . . \
h. energy; - o \-
_ o i. depressed v L e \
15 _ - . _ T R \ -
'\\ » . _ _ L - j. thinking 4/”3\ : i \
- | _ | A . ) , I . . _\\ .. . | . .
" “TorF 1. The role of research and deve}bpﬁent'i&\industry is to find
: ~ajsolut4ﬂn~to'a human need that can be %01d at a profit.
. o , \ _




